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Claims 

1. A type of cariostatic formulation characterized by the fact that it contains grabridin as 
its effective ingredient. 

2. A type of cariostatic formulation characterized by the fact that it contains grabrene as 
its effective ingredient. 

3. A type of cariostatic formulation characterized by the fact that it is made of an extract 
of licorice root that contains grabridin and grabrene. 
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Detailed explanation of the invention 
Industrial application field 

This invention pertains to a type of cariostatic formulation. 

Prior art 

Although there are many theories on the causes of caries, the following theory is widely 
accepted today. First of all, due to glucosyl transferase, a type of extracellular enzyme of 
streptococcus mutans, polysaccharides are generated from sucrose contained in the food. With 
said polysaccharides as a carbon source, microbes are reproduced in the bacterial plaque. As a 
result, lactic acid and other organic acids are formed. Due to said organic acids, the pH on the 
tooth surface becomes 5.4 or lower. As a result, the enamel surface of the teeth is decalcified, 
and caries begin to develop. 

Consequently, the most effective means for preventing generation of caries is to suppress 
regeneration of streptococcus mutans in the oral cavity. In the prior art, in order to suppress 
regeneration of streptococcus mutans in oral cavity, studies have been made on use of 
chlorhexidine and other bactericides and antibiotics. However, chlorhexidine and other 
bactericide have a high toxicity, and an unpleasant bitter taste. Also, they color teeth and oral 
mucosa. This is undesirable. Also, prevention of caries should be a routine task, yet it is well 
known that it is undesirable for antibiotics and bactericide to be used for a long time. 
Consequently, researches has been performed to select from natural substances having 
antibacterial effects and with greater safety than antibiotics and synthetic bactericides to be use 
in preventing caries caused by streptococcus mutans. However, no satisfactory types have been 
discovered. 

For example, although it has been reported that the methanol extract of licorice root, 
which has been found to have antibacterial effect in the recent years, is effective on 
streptococcus mutans (Japanese Kokai Patent Application No. Sho 59[ 1 984]- 1 347720; 
Seiyakugaku Zasshi, Vol. 39, p. 146, 1985; ibid., Vol. 40, p. 4051, 1986), its antibacterial 
activity is nevertheless low, and it contains many impurities. Consequently, when it is added in 
an effective amount, problems arise with respect to color, taste and odor. Consequently, it has 
not yet been used in practice. 

In the aforementioned research on the antibacterial activity of licorice root in the prior 
art, the type of licorice root produced in China 
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(6ir- 

t|»rUn trttt*«J» fltttr, filjcjrrlltft UfMti ) 

was used as the raw material. 

Problems to be solved by the invention 

The purpose of this invention is to provide a type of cariostatic formulation that makes 
use of a natural antibacterial substance which can be used for a long time without problems. 

Means to solve the problems 

In order to realize the aforementioned purpose, this invention provides a type of 
cariostatic formulation that has grabridin and/or grabrene having the following molecular 
structures as its effective ingredient. 




Key: 1 Grabridin 
2 Grabrene 

The effective ingredients of the cariostatic formulation of this invention, that is, grabridin 
and grabrene, are contained in minute amounts only in a specific species of licorice root, that is, 

Clycyrrlita tlit't list* ?tr. 

(usually known as licorice root of Soviet Union, Afghanistan, and Turkey). They are not 
contained in licorice root produced in China. 
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Grabridin and grabrene can be prepared by using an organic solvent with an intermediate 
polarity to extract the root portion of licorice or its water extraction residue (such as glycyrrhizin 
extraction residual solution), followed by refinement of the obtained extract Examples of 
solvents with intermediate polarity that can be used in extraction include benzene, ethyl ether, 
chloroform, methylene chloride, ethyl acetate, n-butyl acetate, isobutyl acetate, n-propyl acetate, 
etc. Licorice root for extraction treatment in amount of about 5-15-fold to said solvent is placed 
in said solvent, or heated with reflux. As a result, grabridin and grabrene are extracted. The 
extract obtained after removal of the solvent by distillation is in a brown solid form. The extract 
as is has a high antibacterial activity on streptococcus mutans, and can be used well in the 
cariostatic formulation of this invention. However, for applications in which color and odor are 
of importance, it can be refined by means of silica gel chromatography or reverse-phase silica gel 
chromatography to create a pure form of grabridin or grabrene for use. 

The cariostatic formulation of this invention may be prepared using any means in any 
desired form for use, such as liquid formulation, solid formulation, semi-solid formulation, spray 
formulation, etc. Also, it may be added in toothpaste, mouth wash, chewing gum, troche 
formulation, tablets, candy, etc. When it is added in a toothpaste, the appropriate amount of 
grabridin or grabrene is in the range of 1-100 ppm. 

Application examples 

In the following, the present invention will be explained in detail with reference to 
application examples. Also, the species of licorice root used in Application Example 1 is 

ClfCfrrliss iltkri Uaaf itr. 

Application Example 1 (Example of extraction of licorice root) 

100 g of fine cut pieces of licorice root were heated in 1 L of ethyl acetate with reflux for 
2 h, so that the component soluble in ethyl acetate was extracted. For the extraction residue, the 
same operation was repeated. In total, 1.8 L of extract solution were obtained. Solvent was 
distilled off from the extract solution, followed by drying under a reduced pressure, forming 2.8 
g of extract containing grabridin and grabrene. This is called extract A. 

On the other hand, 100 g of fine cut pieces of licorice root were placed in 1 L of 
methylene chloride at room temperature for 5 h, so that the component soluble in methylene 
chloride was extracted. For the extraction residue, the same operation was repeated. In total, 1.7 
L of extract solution were obtained. Solvent was distilled off from the extract solution, followed 
by drying under reduced pressure, forming 2.5 g of extract containing grabridin and grabrene. 
This is called extract B. 
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Application Example 2 (Example of refinement of grabridin and grabrene) 

2.8 g of extract A obtained in Application Example 1 were dissolved in a small amount of 
chloroform. After the obtained solution was sprinkled on silica gel (WAKOGEL C-300, product 
of Wako Pure Chemical Industries, Ltd.), the silica gel was dried. The treated silica gel was filled 
in the upper portion of a column that had 500 g of silica gel filled in it beforehand. Then, elution 
was performed by means of chloroform/methanol mixture solution (30:1), and the fraction 
containing grabridin and the fraction containing grabrene were collected. Elution of the target 
substances was checked by means of thin-layer chromatography (developing solvent: 
chloroform/methanol; carrier: Silica Gel 60F manufactured by Merck Co.; detecting method: 
heating after spraying with 19% sulfuric acid). For each fraction, the solvent was removed by 
distillation under reduced pressure. As a result, 0.8 g of grabridin fraction in solid form and 0.16 
g of grabrene fraction in solid form were obtained. 

The grabridin fraction was dissolved in a small amount of methanol, and the solution was 
sprinkled on a reverse phase silica gel (30-50 mesh DDSG, product of Mizuto Chemical 
Technical Research Lab.), followed by drying. The treated silica gel was filled in the upper 
portion of a column that had 200 g of reverse phase silica gel filled in it beforehand. Then, 
elution was performed by means of a water/acetonitrile (30:70) mixture solution, and the fraction 
containing grabridin was collected. The solvent was distilled off under a reduced pressure, and 
the obtained substance was dissolved in 5 mL of acetone. After sitting still at 5°C overnight, 0.4 
g of refined grabridin crystal with a light yellow color was obtained. 

Similarly, the grabrene fraction was also refined and recrystallized from hexane. As a 
result, 0.08 g of refined colorless crystalline grabrene was obtained. 

Application Example 3 

10 mL of plain heart incubation (BH1) culture medium (product of Eken Kagaku) were 
loaded in a test tube, followed by autoclave treatment at 120°C for 15 min. After cooling, it was 
dissolved in ethanol. Then, 100 jaL of a solution of a 2-fold diluted series of the sample [of 
grabridin or grabrene] after sterilized filtering were added, and the mixture was blended well. 
Then, 100 |iL of the solution of streptococcus mutans bacteria prepared by pre-culturing 
overnight in BHI culture medium at 37°C were added, followed by culturing at the same 37°C. 
Two days later, the state of growth of the bacteria was observed, and the minimum growth 
inhibiting concentration (MIC) was measured. 

For the products prepared in Application Examples 1 and 2, the antibacterial activity 
against streptococcus mutans was studied in this way. The results are listed in Table 1 . 
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Table 1 

Sample 
Extract A 
Extract B 
Grabridin 
Grabrene 

Application Example 4 

Groups of 3 -week ICR mice 

with 10-12 mice in each group, were used in the following test. The following listed fodder was 
fed for 30 days. Then, the mandible was stained with fuchsine solution, and generation and 
progress of caries were judged. 

Group I: Conventional fodder (KK, CRF-1, Nippon Charles River Co., Ltd.) 

Group II: Base fodder for inducing caries (concentration of sucrose: 0%) 

Group III: Caries-inducing fodder (concentration of sucrose: 30%) 

Group IV: Caries-inducing fodder (concentration of sucrose: 30%) + 25 ppm of extract A 

(Notes) Caries-inducing fodder: DIET S2000 manufactured by Funa[illegible] Farm. 

The test results are listed in Table 2. The standards forjudging the caries state are as 
follows. 

A: Caries of enamel 
B: Caries of dentin 

C: Wide-range caries of dentin in company with visible breakage in seams of biting [illegible] 
D: No caries 



Table 2 





Number of mice 
used in test 


Number of sites 
detected 


A 


B 


c 


D 


I 


11 


22 


8 


0 


0 


14 


II 


10 


20 


4 


0 


0 


16 


HI 


12 


24 


9 


10 


0 


5 


IV 


10 


20 


3 


0 


0 


17 



As can be seen from the results listed in Table 2, generation and development of caries 
due to addition of sucrose are significantly suppressed by means of extract A. 



MIC 
12.5 ppm 
25.0 ppm 
3.13 ppm 
3.13 ppm 
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Application Example 5 

Toothpaste was manufactured using a conventional method from the following listed 

recipe. 

Glycerin: 10 parts 
Sorbitol: 30 

Calcium secondary phosphate: 30 

Carrageenan: 1 

Sodium lauryl sulfate: 1.2 

Saccharin: 0.2 

Spice: 0.8 

Extract A: 0.0025 

Application Example 6 

Chewing gum was manufactured using a conventional method from the following listed 

recipe: 

Polyvinyl acetate resin: 20.0 parts 

Polyisobutylene: 3.0 

Sorbitol: 64.0 

Mannitol: 9.0 

Spice: 1.0 

Grabridin: 0.0006 

Application Example 7 

Candy was manufactured using a conventional method from the following listed recipe: 

Reduced malt sugar millet jelly (solid component: 75%): 100 parts 

Citric acid: 1.0 

Spice: 0.1 

Grabrene: 0.0006 

Water: 20 

Effect of the invention 

As explained in the above, grabridin and grabrene display antibacterial activity on 
streptococcus mutans. Even a small amount can display significant effect is preventing caries. 
They are light yellow (grabridin) or colorless (grabrene) and have little taste or odor, and they 
are chemically stable and have no side effects. Consequently, they can be added in various types 
of makeup, non-prescription drugs, foods, etc. to prevent caries. 
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